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mm 

^ DNA* -H^2|-a] ^-^ DNA7> ^ofl e}3! DNA# 

^ DNA^ B^-^i DNA» ^ 3 ^l^H^ (hybridization)^ 4^-, ^H^-Sl 
xq-o]^oi^^ DNA°ll ^lBi^5flo]EKintercalator)» Jl^l^tf. ojo^ o]&\^z)) 
o] z\ 7} Jl^^ DNA* ^<*fl i^^-tiV-g-ofl-i: ^p-a^ji, ^ofl ;£<y-§- o] 

U\£.3.*| , DNA ^# 3)->gol a1^>ji ^i&sH, DNA ^# ^1^1 ^p- 

£ Id 

9l&\^z]]o}&\, v}o] iLz\v±o)z\)o]# ) ^al-g-^, DNA ^, ^ DNA, 431 DNA 
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DNA ^ ^ ^ ^-^1 {method and apparatus for detecting DNA} 

£ la tfl^l £ ld^r 4€- DNA ^# » 0 Vl 3^r ^.^^^ 

£. 2^ ^ *)1 1 ^Al^cll rc^s. DNA ^# Ji<*|^& S.^ 

J£ 3^r £ 2^ A^-^ ^1*1 Ji^^ 

£ 4^b 1^ ^] 2 ^ a] ofl ofl tcf^- DNA 3# iL<*|^b £^ 

35. 7£r ^lE^^o]E^ i^iaV-g-on^o] ^7]^-^^ 

£ 8£r ^ *fl 3 ^*HH DNA 3# H^^b S.^ 

£ 10^: ^ 4 ^ a] o)] o\) cj-s. DNA 3# iL<^-^ 

1 : 2 : DNA 
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4 : E}-3! DNA 5 : ^^Me} 



6 : l"^-«}-§- 



ofl 



8 : ^-^f-tij-f-o" jn.=Lj± 



-1 O tJ ~T~ 



9 : 10 : *1e1^^|o1e| 



11 : DNA ^-g-^f 12 : 7><i7l 



13 : 



14 : 



15 : 2)1 7]^ 



16,29,38 : DNA ^ 



17 : « 



18,30 : E}-3! DNA *i#-g-7l 



19,31 : ^^HeI 7^-§- 7 ] 20,32 : ^s)-g-<2} ^^-g-7] 
21,33 : E^^( 2 .2'-wl-ol5i|e|^)s^m 0.0^^^. ^^ 7l 

22 : 43 -g- 7 l 23,34 : #^5j-¥- 

24 : ^eflolEi 2 5,35 : ^-g- v}-&B\ 

26,39 : ^ S.E] 27,36 : 7]^^ 



28,37 : cfl^ 



<27> 



DNA* 3#*Hf- U-^ ^ Zl ^o!4. 
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<28> cfl *1 3 ^^(Deoxyribonucleic acid : DNA)4 

(Ribonucleic acid : RNA) -fr^l ^^l^-^^^r ^■ = p-i+ Aj^Ej-xij 

<29> <* 7 H<g-g. 7 >^1 DNA» U^SI (southern 

blotting)^- ^7l^-§-o)l a. 7] ofl tcj-E)- -g-s) ^ DNA S^M- ^E^^f^A 



<30> 



(nitrocellulose)M- M-^-li^t nylon membrane)^ JL*)] 71^^-o.S. ^I^a]^ 
DNA 24t^] ^tfl^o] ^.g. ^1 Al^l ^ ( jL^j^H] ji DNA S^H « 0 >A}Aj 
^H^JsL labeled) ##S r ^*r S}^ ^7H^ DNA# 1^ (probe 

*r 0 l^-^^ 0 l^] 0 l^(hybridization)# ^Ji*} ^ *r Si^- 

DNA S^H Tg-^o] ^^-s)7ll «H ffr-a*} 7 >^1 DNA^ ^^11- <g 

°1 w o^^- -§--g-*H RNA# -g-^Hr Jtia**^ (Northern blotting)*] 7fl^ 

i^-S ^HH«I3] rnaI- #*]sH n. ^ 3.7M tfl^ «gJi7> 

7H#*H ^ 3.71^5. ai^. rna# 

-g-ofl i^Sfl o]^- ^a^jl 7>^Aj 3:A r l4 7>^o11 ^^fl JI^A^C]-. JL^^ RNA 

A r-§-tr^. Br^J RNAofl tfl^- -tfl±3 <&±z ^ 

«£MM- i^S^ln)^ (phosphor image) £}sfl #*|Sr°J €*>^- RNA# g-^tb 
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1020010005217 2001/10/19 
th o) ^ofls. #^^o] 3 a]} gj DNA x\&s$ (sequencing) fo s ^a>^ 

<3i> $H*1 oi-g-tb #2fl^ ^£a^o_ g£ 7l#, 

^ ^l?!, ZL^JI Bj-tfl^ ^f^-i- Us oje^ ^13* Sfl^SM 

^ 71^- ^ ojn] <£ji &i=. °)x}6\) o)x}J&G_g. tifl^Al?]^ dna % 

°1 7fl^-S)$irl-. DNA ™}B A|7>ofl ^Tflfe ^ 7 flofl>H 7fl -ft 

<32> DNA ^ ^-S- 71^ $H nfl -f cfo^ <§7l^<g^- 7 }t.}2=- DNA S ^ 

«11^A]?J ^o_S. DNASf Al^ofl oi^ DNA^ 

^>oly.^cfol^ol^^. *lx]AlsL DNA^l tfl^ <a-oJ.ifl^tfl a]~§- 

€*=r. <^7H, €-Hja^c).ol^ol^ol^ DNA ^7l# o> adenine )- 

^ ^(thymine), T Ld >\i(guanine)-A]S.^l(cytosine) tt^i ^^i^tMl £)«fl -QM-Z^ 
91 ^7]A-]<g^- ^ -fi-^l*} ( subsequence )7> a^ cHiI?!c]E 
(double-stranded) DNA» ^oj^l-cf. trJ-e)-Ai t DNA IHMi-} DNA 

*fls) DNA <*7H<gofl tfltV 3iL# ^ &4. 
<33> o]b]^- DNA *H w.^rfol7flol^ u>o.^37j.s. <£ 7 ] fl«fl^^. <^tiV^ o_S e)-^ 

DNA# »J-a>aJ ^^^^^ S^l^ «o u >^ 7l^^ £-7HJ#3H)Ai 7 r # 

*1€ ^ DNAfi]- ^ DNA^ ^Aj-Efl^ a>^1 ^^(photographic films)* <>]-§- 
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-g-*H*M ^ a]^> A£ spf. ^S. ^ &ji 

<34> 2|e<Hl^ eflol^ -a-M}- <§#»3( laser- induced fluorescence : LIF) 

t}*r ^#7]^ a] a]^ (charge coupled device : CCD) ^HlSf* £^ 

^#^5. £r* r l"§- ^A] ^Aj.5).^. ^ olTfl o] 3 *V ^ o. 

^>-§-£]^ Hh'S^WS l-^SKn a]s^ DNA-& ^ *H tg^^S. & 

^*fl*Rr efl °1 , W^^-g- Jf^*] -S- 3.7} 2) 

^)7} ^A«rtr. SEtr, 7]^^; ^;fflS r 7] J17>^) o]d]^ ^7]}^ 

<35> a cf^ $)M«.7Hje!- o] -§.*}- sg-^q £-A^o] o^rf. 2 * r € 

(evanescent wave)fr ^ir-H °1^J°1 $H°1 «.7}-o].e j£ii|o] dna ^"^Hl 

€ S*HH ^i^lE-S- ^ojcf. 3-3 (probe oligomer)^ DNA # 
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1020010005217 ^ 2001/10/19 

<36> (surface plasmon resonance : SPRH £]*H a> 

nHH, ^>*«r^| DNA ^^-1: ^Tfl ^ 

°leltr W <H^ #3E7> ^ ^o] ^ojcf. uHiH, lcnf^ X^ofl 

^ 10 11 ^ DNA7> _H^£H Si<H^ 3#o] 7>^>c}. 

<37> ^7]5l-«|-^ol DMA S>olti.Elcfol^ol^^- «§=^S>^. ^6\] ^ % 

^7)2)-^ o] 7].^ ^-^aj-^-jz). ol^#( double - stranded) DNA o] ^ 

<38> DNA l^H ja^o]^ S.^- cr)&] 7]-^ cf^^- 7^1H 

<39> A)S.^ U)£\ ^-^^71^ 4^^- 71^1^1 ^ DNA^l 

<40> ^. oie^ ^^} 7 ) ^tr ^A^, ^o] £ # 

DNA» ^#1- ^ S^xr DNA ^# ^ ^ ^l^Hrdl zi ^oj 
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£ *r3£ DNA# *\^}5l z\%*}7\} ^#1- ^ DNA 3# 

<42> aj-tgofl nfs DNA ^ 3 o^) ^ DNA# JL^sW^ #314, 

DNA7> Jl^S ^ofl Bf^l DNA* ^<^sH DNA4 DNA# *H«.E)rf 

°l^l°l^(hybridization)Al7l^ #7114, «H ti.&)cfol^]ol^^ DNA°11 
Ei(intercalator)* -H^*]^ #314, «y 31 o] 3 7} JL^Q DNA* ^ofl 



<43> 



<44> 



^ DNA# H^sfA] 7]^. #7jl^ ^s]^o]i4 ris^el^ol E 
(borosilicate) ^l^^l ^ $H ^ s]E}-u|-(pi r anha) -g- 

(ty-undecanethiol) JE^ 3-^ ^S.5.S3qiH^(3-mercaptopropionic acid)* 
91 ^-g-°-3H #7114, ^ ^##4 #S 2x> ^*Hr #7llS. 

^t, ^ DNA^r 5'-i^lHH ^^l o|l El^(thiol) ^711- ^ %o]jl 
, 91^]^)°}^^ ^^(streptomycin sulfas), ^IeM-oIa] 

^ 35)1 ol h ( gent c i n su if a te), 4-T-ic.^-al a] ^l^S^^Bf (daunorubicin 
hydrochloride), ^^Sr D >°l^l(nogalamycin) , ^-^i¥«l^l (doxorubicin) , «fltj-n> 
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ol'tKhedamycin), D l£^S-iKmitoxantrone) , ^^€-(t i lorone) ir *>M-o] 
Tluf, SS^(proline), oxalic acid), TPA(tripropylamine) # o\± *} 

i4# SL< s fl3^E( hoechst) 332 58( ^i4#^( qu inacrine), <=»>aL&l^^.^l 

*](acridine orange) ir ^2=. tlr^f . 

(Tris(2.2'-bipyridiyl)ruthenium(n )[Ru(bpy) 3 2+ ]), S.e)>i(2.2'-a]-ol2)e)^)^ 
if.o]7H^r(Tris(2.2'-bipyridiyl)osmium(n)[0s(bpy)3 2+ ]) ^ o)^ ^>ufs t!: 

<46> ^oll 4^ DNA 3# $H xi^. t)-# cf^7l]^ f-^ 

DNA«-°] wflM DNA ^* jl^aI^^ JL^Q, DNA ^HH Qis}^ DNA» 3 

^ Al^.^- DNA ^ofl ^W^Itt ^r^-^r, ^]S.S>\- DNA7> ahg-SH #71 sj-*}-^ ig}- 



DNA* ^-^^ DNA ^o)] A]^ ^ o> 

<47> <^7H , Al^g-g-JjLi. E^^( 2 .2'-U]-ol5l]E]ig)^)q -g-oj7]-o]£r 

(Tris(2.2'-bipyridiyl)ruthenium( II ) [Ru(bpy) 3 2+ ] ) , Se)^(2.2'-«>o]2)e) 
i-g-ol7>ol^-( Tr i s (2.2'-bipyridiyl)osmium(n)[0s(bpy)3 2+ ]) ^ o]± ^ 
^-§-^ ^#^ f Bl^-g-ofl ^^-«. ( e]-^ DNA ^emsflojEi ^^-S ^ 



^Sl^cfl, e}^1 DNA ^-g-Jf^ DNA °l^Hd-i: «-^§|-7| o^)] 7 ].<g^ 7 |.^ 7 | 
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(potent iostat)<>H. W3-¥-fe i£^#^°H^J±(photomultiplier tu5e . 
PMT), o r Wr^*)l 5L££H .£j= (avalanche photodiode), 
(cooled CCD camera) ir °]— ^VM-S. tr 1 }. 



<49> 



S 4€- 4i*H3>1 DNA 3# ^ ^ DNA7]- «fl<£^ DNA 3 

-i: ^ ^ M^l^fe <MJMh DNA ^fHH ^<sRr DNA» 3 # <5 r 7] ifl«H 
^-^5)^ *1.5.7 r ^^-s]^ Als^^i4. M€ DNA ^o) Aj^cfl #7} 



<50> 



DNA ^o] <&*Hr ^S<Hl #7>*1 JE^- A] ^ ^JjL-g. o^a)^^ ^ 2 
^lJLsq- DNA7> «];-§- t?H <sjo. ^xrs. DNA &^*\) 

S!7r*H=- ^1^-?-^, ^71^-^ ^-gr 3#*H DNA* -g-*|SRr 

°3 7 H, M-ffe ^-^l ^ t}=. cf^7fl^ ^ dnai-^1 yfl 

€ DNA MS|ji f DNA ^ sj^ofl^ 7l§^ (reference elect rode) <>1 
DNA ^ cfs. ^^o]]^ tfl;^( counter electrode)^ ^€4. 

<51> ZLB]J1, Al5LA^«-^ ^-7fl^ A|3L -^^^>cf. 

<52> o]c4 ^-o), ^Tgcj) DNA 3# ^ ^ ^1^" 3# 32f^O] A1#*>J7 7j-# 

4. 
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<53> -M- mj-^o} cfs 42.^ s^i 31^^ ^JjL^ ^-Stl ^^Hll-^ 

<55> ^. 1^6. ^. ^ cq^ ^-^( pro5e) DNACDeoxyribonucleic 

acid)» ^>7l2:^ 1 ^(self assembly), LBCLangmuir Blodgett)^ °l-g-s>c^ ji 

^sj-^-JL, DNA( complementary Deoxyribonucleic acid : cDNA)-!- -frS.^)-^ 

sHJ±34°l^H^(hybridization)Alfl ^, Qtf ^M^i (intercalator)l- S> 
o] w.^4o]^]ol^^ c]tiE^r]£ DNA (double-stranded DNA)^1 * r °lM 
ZL^-w. (mi nor grooveH] ty-g-, ^e)i(2.2'-«}ol2)e)^) jfL^-g-o^j-ol 

^r(Tris(2.2'-bipyridiyl)ruthenium(n)[Ru(bpy) 3 2+ ]) -FKE*M ^1e^ 

%]°}B\<>] ^7}s\-^%6\] o^H ^Zljtz} S|.i=. ^TJI DNA(#iL3 DNA)^ Hl-g- 

<56> £ la £ ld^ ^- ^ofl tcj-s. DNA ^# fr*r^-°^ H^T^b 

<57> 5E la^l S.*]& DNA ^l^W. 

<58> i£^o] DNA ^ 7l^(3EAl3£)^l ^]ofl 

1- °l-§-tr ^l^^^^-S <9= 100A 3#f-(i£Al5]^ ^)-g- 

^ $H -g- ^i^-(l)^- ^ 1000 A ^}S. S^tr4. 
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<59> o^7l Aj, ^.S.^3l?flo}E( borosilicate ) o.e| -g-gr Af-g-^ o}t} 



<60> o]a] , ^l^-(l) JL^ofl ^-^ DNA(2)» 47|2^o S JL^^-S>7| £)*H AD 

<6i> sf^^ ^(l)^- 3q5]-i4( p iranha) -g-^efl #7> ^aj^ 

4- S3. ^ a] o-}jl , #^Kl)* 5'-i^5]lolE <ftz)6\) E)^(thiol) *MM* 

^ DNA(2)£|- ii7} «H 1=^*1 ^-t-fl?floi^#(G,-undecanethiol)(3)^- 
1:8^ ^Ifi-^/^-Eflo] ^^--g- oil o)l ^91 £^-g-^H q= 10£-# ^-e tf-g-, 

^^•(1)1- ^l^^l- #5- ^l^^cf. 

<62> ne^, ^(1) S^ofl DNA(2)7> JL^^ DNA ^l^cf. 

<63> <*\7)*\, A>-g-^ ^.P]l7l- o-j-ojcS-Al £31 ^1 ^1^1^(3)^ ^i^-(l) &l£d\) U]M. 

°H (non-specific) DNA ^*bg: ^Fr^ ^-cf . 

<64> ZL&|l4, ^i^-(l) i^o] #7] 7>7lS^l-^l:ofl o] ^ 7^5]^ ^ofl 

#-^4 # 7};^ «]--§- oj o^^-SS. ^i^-(l) 5. ijl 2} ^ ^tiV 

?i n] H:\5m- 7>7ls^a]-g-^ a]7V^ s^^uj- ^ SL^7} s}o)c fA ) 

(3-mercaptoprop ionic acid)# A]~g-s}ig ^l^-(l) ^*He|*H ^J-Tjl&o] ^7} 
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1020010005217 ^ o^ }: 2001/10/19 

=L cff^ J£ lbofl £A]SJ h><4 ;£o) ( DNA(2)7> ^ofl Bj-^l 

DNA(4)^- ^-^ DNA(2)sf bJ-tji DNA(4)# * r °l Ji e^ol^o!^ 

(hybridization)^l 

°J7H, Bj-^l DNA(4)!-£: ^ DNA(2)l-32)- #J£*]<y ^^-ofl ^-o] 
^cfol^ol^sixlnV, ^ DNA(4)!-£- ^ DNA(2)#4 & 



^4. 



<67> 



°1 n fl, €^(1W1 ^^s. ^ eJ-^I DNA(4)^ *1 



<68> 



<69> 



<70> 



<71> 



JitJ- «B>e7il -g-*)oH ^ DNA(2)^ 

HBjoL, DNA *>ol«.^cfol^lol^ol ^-uf * , ^^-(l)ofl ^ 
^ ^ DNA(2)#4 u-ofoi- aj^V^ol Hf^jl DNA(4)7> -g-ol^j. 

°H, £ i c 6j| w}<4 ^-o] s>o] H.eJcfo]^]oi^^ dnaoJ) 

«elBl^5)lo]El(intercalator)(5)# jI^M^^t. 

sulfate), ^Bfp>o]A} ^2)lo]E( gentamicin sulfate), cf-f ii^-a] a] ^o]£ S3 
3.B}-o]^(daunorubicin hydrochloride), i^^e^^^^Knogalamycin) , 



«1^1 (doxorubicin), ^l^M^Chedamycin) , u]s^E^( m i toxantrone ) ? 
(tilorone) -f-^ltf. 
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SE^th ^lB^el]olE-l(5)^ SS. SI (proline), ^-^HKoxalic acid), 
TPA(tripropylamine) ^# ^l^imChoechst) 33258, ^M-ttl(quinacrine) , <>} 
3.z\QSL$\x\(acridine orange) -f-°fl ^^1^ a>^-^- ojtj. 



<73> 



^(Tris(2.2'-bipyridiyl)ruthenium(II)[Ru(bpy)3 2+ ]) -f-3}- #^o|] aV-g-^ 



<74> 



<75> 



<76> 



<77> 



<78> 



S^SKproline), -^-#<±(oxalic acid), TPA(tripropylamine) ^Sr 
4^ <elE^eflolEi( 5 )# ^>#«H Aj-g-^- ^ oicf. 

°1 n fl, ^]E^eflolEK5)7 r DNA <=>1#*-Ri( duplex) -4 ^l^^^Jo]^^ # 

41- ^ii, £ ld4| ti>^- go] <?]El^e11olEK5)7> Ji^^ DNA1- 

(Tris(2.2'-bipyridiyl)ruthenium(n )[Ru(bpy) 3 2+ ])c>m- S.B]^(2.2'-wf o]2) e) ^ 
)^.^-§-o]7>ol^-( Tris (2.2 , -bipyridiyl)osmium(n)[Os(bpy) 3 2+ ])^r ^Mtr4. 

DNA ^ *}-=^] *}<y-g- o} 7 ^oj ^lE^eilolEl(5)5f ^-jg- 

°*7H, <?l7> 0.5 - 1.15V!- ^r-g-SKrtil, E,?}^(2.2'-v}o}x\ e] 

^)^1lT-l-S-c>l7H^ m-^-a]-o.oM (6) o_^ A>-g-sr r ^ ^-f ^= 1.15V51 ^oj.^. A j. 
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<79> 
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eg] ^(2 . 2 * -w]-o] 3E) e) ^ )_o_i-g.o] 7 }o] ^aV-g-^ (6)o.S. *l-g-*}-fe 
0.6V^ ^oj-^ A>-g-^-c|.. 

^7> -M-g^, a}.^ Ru(bpy) 3 3+ -R-S*)) SE^ 

0s(bpy) 3 3+ DNA 0 1^M-*H tl ^ ^ efl ^ *g o] E ^ efl o] e| sj- ^V^-^^hV 



o o 



* *«e ^7]Aj-E]|o] R u ( b py) 3 2+ ) 0s(bpy) 3 2 + -ffc£*||* o] ^-£^] 7 > 7l 

^ ^-BflS s]l-o># ufl ( 610 nm^ Hl^t- ^a]^. 



<81> 



<82> 



2^ ^ 1 1 ^HHj icj-^ DNA 3# il^^b ^o]j L> 



<83> 



£ 2*11 «}-£}- ^-ol > ^ ^o]) a^ cf= cf^ 7 fl^ ^ DNAl-o] Hfl 

^ DNA ^(16)# JI^a]^^ Jl^^-, DNA ^*Rr DNA# ^#^7) $\ 

#71 DNA ^ ^-a>a1 7] £-*PjJ-(13), DNA7> al-g-SH ^7l^-*j-^ ^jg- 



* ^o.7)£# DNA ^S] ^ofl ^<a-g: «?]7>^ #^(17), #7)$mq 



Hi-fi 



i: DNA# -g-^Rr ^^^-(14), DNA M a] 5. ^ sg^*] 

^ ^1JL# sfl 7]^ Bfl 7] ^-(15)5L ^^cf. 
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<84> oj7H, ^-gof^- ^S]^(2.2 , -w>oljXiel^)^]q-|-ol7H^(Tris 

(2.2'-bipyridiyl)ruthenium( II )[Ru(bpy)3 2+ ] ) , ^^i^i( t 2.2'-vi\-^]s£\^\ 1 g)Si.^i^- 



°l7H^r(Tris(2.2 , -bipyridiyl)osmium(n)[0s(bpy) 3 2+ ]) ^ ^tiV-g-^ 



O W 



^(8), *\*\-%-^ ^¥-(9), SM^o^ ^^-(10), E}-3! DNA ^^(11)S 

<85> o] nfl t Bj-jgj DNA-fe- DNA ^^uf^o] g-ej-g. ^ 7 ><i7] (12)-& ^sfl 7}<&*t 

t 9X^}, ^ 90 - 95°CS. 7><i^ iH^|r|E DNA3L (denature) ^tf 



<86> ZLSlJl, ^A>«-(i3)^ t^^U-Hji, €€-¥-(17)^- S^lAl 

-2-^5U (potent i ostat ) °H , ^^^^-(14)^ 3E£^H)l-e}.o)c^ j^a. 
(photomultiplier tube ; PMT) , °r«r^*fl S£4°liH(avalanche photodiode), 
^ ^HleKcooled CCD camera) -f^fr °l-§-W-. 

<87> Et, 3EL 3<>)1 tij-fif ^-o] J7^«-(£a1^^] a^S-Hfe ^ $H 

i=r€- 4^71]^ ^-^ DNA#°1 tifll^l DNA ^(16H Jl^sH ^cf. 

<88> DNA ^(16)-^ #<y-§r ^17>^ ^ fls* *r<3 ^(working elect rode) .2.3. 
A>-g-£)ul, Q&^vY Ag/AgCl €^ Sl^r 7l^*i ^-(reference 

elect rode) £.5., tfl*}q-( counter elect rode i-fl^^H &t}. 

<89> <^7H, 7l§^^-4 ^^ofl^ ^€-¥-(17)21 i^lAl^^^ol c^^S)o] 
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<90> 



<91> 



<92> 



<93> 



<94> 



1020010005217 ^ ^ 2001/10/19 

o}^ £ol DNA ^# ol^.^ DNA1- 3#*Rr #7]ofl 

^31 DNA -^^-^-(ll)SY^ ^ lit} c^^sf ^ ^-A>«.(i3) 
« **M DNA ^(16 HI Ej-^l DNA71- ^-aVeJji, b}^1 DNA^J- ^ DNA7> 

olw^cfol^o]^^ ^ olEj^^olBl ^^(10)S^fEi ^lE^Sl]o]Bl# DNA 3 
(16H1 ^-Aj-^-Ct] ^lE^Eflo]^A]^|cf. 

DNA ^(16)^] £-A>*H ME]i(2.2 , -H>°l^l^ i a)^m^-ol7>o]^ : 4 o]b| 
^-t- 1.15V^ A>-§-^]-j7 ( He)^(2.2 , -H>o]2)E]ia)^.i^-o]7].ol^ : ^ r 

t^iH^^s. A>-§-*>-b o.6V^ ^>-§-^. 

^7l^^o.s ^l^H 9= 610nmS] *H t^-SHf-ell, ^-^^ «. 



<95> 



<96> 



(14)<M o] ^-g- ^ ^ £-^*>ul, DNA ^(16H ^o>ol^ uj-o^j ^.gs^S- 3]] 
7] ^-(15)1- -f-Sfl ^3^4. 

£ 4fe -g- ^ 2 n}s. DNA 3# ^.^^ ^°]JL, 

^ *ll 2 DNA ^(29)# ol^Al?!^ ^ 

DNA# 7>^^o.s ^s>^ ^lojcf. 
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<97> 
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M DNA7 r wfl<i^ DNA Jl^ *2 ^flA]^^ ^.g. n}-^ (working 
mounter)(25)» o]-g-S r -b3l , v}£-B\(25)±r <^^]o]b\ (24H1 2]*fl 



tttF* *>7l] 1^| A >°]€" ^(running cycle process)^ ^l 1 ^, 

e\f DNA ^(29)# iE^l^S^ Til^^o] ^ o. 7).^^^ ^ 



4. 



<98> 



T=Hr7fls| DNA^-o] H fl<i^ DNA ^(29)©] ^fl^Jl, DNA ^(29) ^ <£^}±t 

7]ir3l -^(reference electrode) (27) o] ^^5^, DNA ^(29)^ rfs. ej^ofl^. tfl 
counter electrode) (28) °1 ^-^^ti)-. 



<99> ^ 



*o^-8- DNA71- e}tJ1 DNA ^^-§-71(18) (target DNA 



<100> 



reservoir )S. ^<^-g- p>*^(25)-& °] ^ DNA^f ^ DNA^ #J±3 S> 

°H, *T^-g- "Hr^(25)fe- ^lE^^olE]7> Sa^f- ©]E^5flo]Bl *)#-g-7] 
(19)5. ©l^JL, ^lB)^^|o]Bl 7^-g-7l(19)^-H ^^^ellol^Al^lcf. 



<101> 



°1 n fl, ^^-g-7]*^ JE-E^- A^l S.B)(26)« °l-g-*M 7f^O.S o]Jg. 



<102> 



^3*]-g-^ (buffer solution reservior)(20)4H <&tf 
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Q ]7}o]^ ^^--8-71(21)^^ M^ ;i (2.2'-Wl.ol5t|e|^)^]u)^-ol7M^r4 
Sflo]B]i4^ ^7l^^* -8-51 thl. 

<i03> o]o] t ^7]^^o,s. ^t}^ ^^^-(23)o)l^ ^ gj 

cf-i-, €=^oj 4)3 -g- 7 )(22)ofl^ ^^^4. 

<104> <^7H t -§-71(22)^- 0.5M %^-§-^o.S. sfl^aj a 4. 



<105> 



<106> 



<107> 



<108> 



<109> 



i(2.2'-wHs)Bl^)^iq-|-ol7H^(TBR) ( Se)SS.^4^1(TPA)2|- 

(2.2'-wM3ils]l)^m-§-ol7H^(TBR), ^l3^S(hoechst)332584 

(2.2 , -wH^5]^)^iq^-ol7H^(TBR)^ ^H^^EHlEBKcycHc 
vol tammetry)# ^r^^J- ^ ^.o] r^- . 

^^)^-4M^-°l7>ol^-(TBR), E^ S5 .^o>n]( T PA)32|- Ee)i(2.2 , -wl-o]3i| S ] 1 g) = 

^m-§-°l7H^r(TBR)^r ^Sj-^til-g-ol ^<H^# ^ ^4. 

^514, Jl^l3^E(hoechst)332584 Me)i(2.2*-wl-oi s] -g-o)?} 
°1£(TBRHH^ ^^til^-ol Qojx+x) o}- ^ 

£ 7£- 9lt\zl$)o]&\<q- wv^-afo.cn^ ^sH-^^ j^^- 
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<110> 



<111> 



<112> 



<113> 



<114> 



<115> 



<116> 
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°H ^-w.(photomultiplier tube : PMT)# A r -§-*M ^^M*}. 
^^^H-b-^H^CTBR), Ee)s.S.^o>^(TPA)5l- He)^(2.2 , -w>oi^elia)^. 
(hoechst )33258$f M^^(2.2 , -«> 0 l^el^)^m-g-ol7]-ol^-( TBR )oflA^ ^aj 

DNA# ^ 

£ 8f ^ |^ 3 ^aHH ^ DNA 3# Ji^^r £^olj7 ( 

^ Vt 3 ^1 3 *}aH]^ *>M-^ DNA#ol tifl<gsj DNA 7HJ1 *>g 

«rfe- #*l5*1 t ^^-g-oiq- A>-g-s)7l 3^ ^H^. 

*°l *fl<l€ DNA W^i, DNA ^(38)^ reference 

electrode) (36 H DNA ^(38)£) H^ofl^ £fl3l# 

(counter electrode) (37)°l S-#£]c^ ^Aj^nf. 

3# «o v ^^r ^7-1, e}-^ DNA7> 7^^ HfTji DNA ^^-§-71 (30) (target DNA 
reservoir )S 3j-$-g- *r£^(35)» °)&*)^ ^ DNA^f DNA^ #j±a| S r 
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<117> 0)0], ^<££. n>^-EK35)fe- 91*\*1$]°}K\7} 9l 3 « 3] °) *i#-g-7l 

(31)5. o]^-S|j7 t olEi^^olE^ ^^7l(31)ofl^ ^lE^eflol^Aj^lc]-. 



<118> 



<119> 



<120> 



<121> 



n ^s]-g-^ ^^"-§-71 (buffer solution reservior)(32)ofl^i ^E] 

Z]]o]^S]x\ °lEi2iiHHEil- ^Tl^Jl, MEl^(2.2'-«H3qe) -g- 

o]7M£- ^^-§-71(33)011^ E^^( 2 .2'-H>o]3qel^)s.4u)-g-ol7>ol^-3l|. olE^) 

eflolE^^ #71 sh^^ -fKEW. 

£ 10-8: ^ ^11 4 -*MHH1 4€ DNA 3# Ji^^. 3E^o.^ 

, 4*11^ (mult i -channel )S DNA* ^#3}^- ^l°lcf. 

DNA* 3#«r^3l, *\vi\ 2.B]iJ(- it« ^.£^(39)^. ol-g-^H a]jl 

-8-7l## 7>^O.S <^1^7l^C-l] 



<122> 



^ofl n}^ DNA ^# ^ ZL %*}o\) 9Xo]a^ nf^-jzf ^ 



<123> 7 ]^^ DNA DNA 4flAH*1 ^^.t!" 3.x) ^r-g-^- Al^J 

7> SIA£S DNA ^#4^0) if 514 ^.^o] & 0.115. 
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^ Q*}: 2001/10/19 



<124> 



<125> 



<126> 



<127> 



DNA 3# 7i#*H ^7>^ DNA 3# #*1* 

7> SU^m, ■& nel«- ^HS# ^-§-*M ^i£i DNA *^o] 7 >^ 



<128> 



i=Bi*I), DNA^l -tfj^ &-%-°.S. $7)& DNA °l^^HiHH a] sfl o] i=j 7> 



<129> 



<130> 



<131> 



<132> 



^1 ^ 5)1 o] ^ 5] ^^>J1 ^eH^o] DNA 7f^*]-Cf. 

S^h ^ ^ DNA» Jl^^Tfl 5]^ -^Ajofl A] 5.* BB1-SJ7 

■& 71 # a] $3^. ^a^H tfl-g-o.^. tb^£)^ ?M 
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^ 2001/10/19 



[^^8- 1] 



^"71 ^ DNA7> ^ofl DNA* ^"71 ^-^ DNA^- e}tji 

DNA* *> 0 l«-^^]^]<=>l^(hybridization)Al7l^ 2 #?fl; 

^7] *H^tM*lH^ DNA°11 tlE^eflolEKintercalator)* -H^?] 
3 #7)1; 



^7} ^1 E] 2| Efl o] b\ 7} DNA* £v& ^1 ^«>-§-^^- ^^Kr ^ 4 



#31; 



71^ Tfl 5 #7]]; ZLB]J1, 

^•71 «>-§-^ <^Sfl HV^- € ^ ^#^H £^*Rr 6 #711-1- if-SH °1 



^lir 7 A=r ^^SLsL S}^ DNA 3 



2] 



1 *cN ^"71 1 

^7l DNA7> ^^Oflofl ^j; 

^■71 2*} 4|3«H ^7l DNA# #7] JL^^X]?]^ QjQ 



S ol^o)^^ ^ m.^^ s}^ DNA 3 
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l^T-ty 3] 

#<Hl $^f^AS #7)- Aflaj*)^ ^ojji, # 7 ] ^ DNA7> j^-g-Qfl o. ^ 

-undecanethiol) 5E^ 3-^£ = S^^#(3^ercaptopropionic acid)# ±t<& 

£f]--M 0 H, #7] 2*} ^l^^r ^7l o]]^^ ^ ^1^5>^ ^ 

DNA 3 # « 0 >^ . 

4] 

- *J*H ^*(thiol) 2|-g-7l# ^ ^05. ^ DNA ^# 

(streptomycin sulfate), ^eH-°1^1 ^sflo] e (gentamicin sulfate), cf^ic^-w] 
^ ^r°l^Sa.S^ol^(daunorubicin hydrochloride), JtzJ-eM-o] 4] 
(nogalamycin), ^-^¥^1^1 (doxorubicin) , sfl tfp]- o j a] (hedamycin) , d]£^e^ 
(mitoxantrone), HS^Ktilorone) # <H— ^i-H^u}-, 5.S?l(prol ine) , 
-tK oxalic acid), TPA(tripropylamine) ^ *rM"# ^^1^1 SL^a.^^ 
(hoechst)33258, ^M-#fl(quinacrine) , o}3.£\ t&Sl&x) (acridine orange) ^ <H 
— S}^ DNA ^# « 0 >^. 
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6] 

7M^r(Tris(2.2 , -bipyridiyl)ruthenium(n)[Ru(bpy) 3 2+ ]), h 5^(2.2' -w r 0 l 2] 

H^ 1 i)-2.i-g-ol7>ol^-( Tr i s (2.2'-bipyridiyl)osniium(n)[0s(bpy)3 2+ ]) ^ <^ 
^■91 ^ ^ DNA 3# 

[^n 1 ^ 7] 

#7] ^ DNA7> jl^Q ^o)i e]-7J1 DNA# ^M^fe cfT^l; 

#7l ^ ! ^aj-g. ol 7r SH ^-7] ^ DNA2J- Bf^l DNA# SH^el^o] 

(hybridization) ^ 71^ ^] ; 

*r DNA #^g- ^71^ r£?\]3. °l^*l*r ?A-Br ^SLS. DNA 3# . 

I^^J- 8] 

*ll 1 IN ^7} *\) 3 ^7} e)t}°l*lH^€ DNA ofl 

Sfe DNA 3# H^. 
[U^lh 9] 

*fl 1 *W 91^^, ^7} A] 5 #3HH, °l7}s\±r 0.5 - 1.15V<?1 ^ 

# ^^SLS. 0>}±t DNA 3# 
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[^^U- 10] 



^ $H ^ tHr7ti<q ^ DNAl-o] tifl^s} DNA jl^ a) ^ 



#7l DNA ^HH DNA# ^#*]-7l ^^s)^- ^-g-Sj-b 



^•7l Al^^.^«.^.H.Bl ^-7] DNA -§-A]-A] ^-Afw-; 

^-71 a]jl£}- DNA7]- wV-g-^H ^71^-^-^ «a o.7liE^- DNA ^o] 

^7) ^7}$r*\*\ tf-j- DNA1- £-*|SH=r ZL^JL, 

*H TM£3*r 3# DNA 3# 

[^n- 11] 

*fl 10 5^*1, Aj-71 A]^--^ E^^( 2> 2 , -Wl-Ol3q^^)^luI^-ol 

7 ]-ol^-(Tris(2.2'-bipyridiyl)ruthenium(n)[Ru(bpy)3 2+ ]), S&)^(2.2'-tij-o];si] 

eI^)^€-o]7H^-( Tris( 2.2'-bipyridiyl)osmium(n)[Os(bpy) 3 2+]) # g). 
M-^l ^«>-§-^ *#Jf, tH^-g-oJj ^«- ( e^-tji DNA ^g-^, o]E^5flolE^ ^^g- 



12] 



DNA ^ # . 



11 ^1 SX^*), #7] Bj-^l DNA 



^-g"^ DNA °l^M-a^- ^-sls>7l ^*fl 



7>1^ 7><i7ll- S-g-sf^ ^ f^A^ 3r>fe DNA 3# . 



44-29 



1020010005217 



13 ^ 13] 



^ 2001/10/19 



r 31*1.2.^9! (potent iostat) d H, #7] 



iS^EH-el-o]^ -^-a.( p hotomultiplier tube ; PMT) , oj-H)-^] S.S.£H_£ 



(avalanche photodiode), ^ X\X\v] ?HeKcooled CCD camera) ^ «^2=. 
91 ^)o^ DNA ^ ^ 

[^t 2 -^- 14] 

$H DNA7> Wfl<a^ DNA .2^ ^ ^-7flA]^^ ^- 7 fl«L; 

#7] DNA igsKr DNA» 3#<j>7| x\s,7} 

#71 ^})Jfo]j ^fl^ DNA 3}*Rr Al^ofl ^7M£^- #7] A] S 7^ 



#7l AjjL<4 DNA7> «)-§-SH ^71 a^aj 0^0.7] ^ # 7 ] DNA ^ 

#7] ^7)s}-^ ^ o. DNA1- £*)*Rr #^Jf» JEW 

^ 3# f^'^S *}^r DNA 3# #*]. 
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[^D" 15] 

*D 14 *ofl ^M^, # 7 ] ^i)*.^ ^oj.«.oj] ^ S rfs. cH^fl*) ^ DNA 
a fl1£ DNA 3°1 ^t^jl, ^7) DNA ^ ^dereference 
electrode)^ ^^M, #7] DNA ^ cf= ^ofl^ tfld( counter 
electrode)^ ^t§- ^'li Sfe DNA 3# . 

[^t 1 * 16] 

DNA M£)ai f DNA ^ <£^r«\]$r 7l^*I ^-(reference electrode)*! 

##3<H *8^3H, #71 DNA 4^ ^-^H^ tfl ^(counter electrode)^! 

17] 

[^U- 18] 

14 IN 5U<H*1, ^-71 a]s.7-i^-«-^. Ee)^(2.2 , -wH^s]^)^4M-5-°l 

7H^r(Tris(2.2'-bipyridiyl)ruthenium(n)[Ru(bpy)3 2+ ]), S&)i(2.2'-wH^ 
e)^)j2.^-g-^7H^-(Tris(2.2 , -bipyridiyl)osmium(n)[0s(bpy) 3 2+]) =f- 
M-^l ^"^-g-^ B^-g-an Bf^J DNA 7-^j-Jf , $13 2 SIM 3 
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l^^ty 19] 

(photomultiplier tube ; PMT), o r «r^l XS^ol^c( avalanche photodiode), 
^z}- a]^1c] 7>^]sf(cooled CCD camera) ir <H:=: ^Kf^ ^)o^ DNA 

I^lr 20] 

^$£.S. DNA 3# #*]. 
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lb] 
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GO 
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[-E 7] 
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10] 
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